The chemical composition of the essential oil obtained from aerial parts of Teucrium maghrebinum growing wild in Algeria was analyzed by GC and GC-MS. Among the 66 identified compounds, δ-cadinene (12.7%), germacrene D (11.4%), γ-cadinene (9.5%) and 4-vinyl guaiacol (4.0%) were the most abundant. The oil is strongly characterized by the presence of sesquiterpenes (61.5%), particularly hydrocarbon sesquiterpenes (49.6%).
Keywords: Teucrium maghrebinum; Lamiaceae; essential oil; δ-cadinene; germacrene D; γ-cadinene. Teucrium (Lamiaceae) is a cosmopolitan genus that differs from other related genera in that its corolla is formed of one lip. It comprises more than 300 species, distributed mainly in the Mediterranean Basin [1] . Plants of this genus are well known in traditional medicine for their use against coughs and asthma, as antispasmodic in gastric ulcer, in intestinal inflammation, to stimulate the digestion, lower fever, as diuretic, antiseptic, antipyretic and antihelmintic agents [2] . Many species show analgesic, hypoglycaemic, hypolipidemic, antipyretic, antiinflammatory, antiulcer, antioxidant and antibacterial activities [3] [4] [5] . Teucrium ssp. are in addition used in the preparation of flavoured wines, herbal teas, bitters and liqueurs, and infusions of leaves and flowers for flavouring beer in some areas with the aim of providing a bitter aromatic taste [6] . The genus Teucrium is one of the richest sources of diterpenes with a neoclerodane skeleton and more than 220 diterpenes have been described to date, many of which are particularly interesting because of their ecological role as antifeedants against different species of insects and for their role in the medicinal properties of the plants [7] . Essential oils have been reported from the aerial parts of several Teucrium species. [6, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . The oil content vary across species worldwide, ranging between 0.5 and 1.5%, and the percentage of the major chemical constituents (mainly monoterpene/sesquiterpene hydrocarbons and oxygenated sesquiterpenes) differs notably from species to species [6, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Ali et al. in a recent paper [17] report all the principal compounds identified in the different Teucrium species to date. Teucrium maghrebinum Greuter et Burdet is a new Teucrium polium subspecies growing in Algeria and Morocco [18] . The plant, called locally "kayatat el gerah", is used in traditional medicine to treat burns and fevers, in addition to having use as an antimicrobial agent. Neoclerodane diterpenoids were isolated from the aerial parts of the plant [18, 19] . The aim of this work was to further characterize the volatiles of T. maghrebinum.
The hydrodistillation of the aerial parts of T. maghrebinum yielded 0.13% (w/w) of essential oil. GC and GC/MS analysis enabled the identification of 66 compounds representing 94.0% of the total oil. The relative concentrations of the volatile components identified are presented in Table 1 according to their elution order (LRI) on a HP-5 column. The most abundant compounds were δ-cadinene (12.7%), germacrene D (11.4%), γ-cadinene (9.5%) and 4-vinylguaiacol (4.0%). The oil comprised mainly sesquiterpenes (61.5%), particularly sesquiterpene hydrocarbons (49.6%). In particular, 19 sesquiterpene hydrocarbons were present in the oil, with a prevalence of germacrene D (11.4%), δ-cadinene (12.7%) and γ-cadinene (9.5%). Among the 9 oxygenated sesquiterpenoids, only α-cadinol (3.3%) was present in appreciable amounts. Monoterpenes accounted for the 15.4% of the oil, with a slight prevalence of monoterpene hydrocarbons (8.5%) over oxygenated monoterpenoids (6.9%). In particular 6 monoterpene hydrocarbons were present in the oil, with a prevalence of limonene (3.7%) and α-pinene (2.5%), while among the 10 oxygenated monoterpenoids the most abundant were linalool (1.7%) and carvone (1.3%).
NPC Natural Product Communications
Previous papers on the analysis of the essential oils of Teucrium spp. indicated the sesquiterpenes group, particularly the sesquiterpene hydrocarbons group, to be usually dominant, although the main components may change [6, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Our results are in agreement with these findings. In particular, δ-cadinene and germacrene D are the main compounds in the oils of different Teucrium species such as T. flavum and T. chamaedrys from Iran [9, 12] , T scorodonia L. ssp. scorodonia from Italy [20] , T. algarbiensis from Portugal [10] , T. alopecurus from Tunisia [21] and T. montanum from Turkey [8] . 
Isolation of the Essential Oil:
The air-dried samples were ground in a Waring blender and then subjected to hydrodistillation according to the standard procedure described in the European Pharmacopoeia [22] for 3 hours using n-hexane as a solvent. The hydrodistillation yielded 0.13% (w/w) of essential oil, characterized by a yellow dark colour and pleasant odour. GC and GC/MS analysis enabled the identification of a total of 66 constituents. The relative concentrations of the volatile components identified are presented in Table 1 according to their elution order on a HP-5MS column. The extracts were dried over anhydrous sodium sulphate and then stored in sealed vials, at -20°C, ready for the GC and GC-MS analyses.
Gas
Chromatography: Analytical gas chromatography was carried out on a Perkin-Elmer Sigma 115 gas chromatograph fitted with a HP-5MS capillary column (30 m x 0.25 mm i.d.; 0.25 μm film thickness). Helium was the carrier gas (1 mL min -1 ). Column temperature was initially kept at 40°C for 5 min, then gradually increased to 250°C at 2°C min -1 , held for 15 min and finally raised to 270°C at 10°C min -1 . Diluted samples (1/100 v/v, in n-pentane) of 1 μL were injected manually at 250°C, and in the splitless mode. Flame ionization detection (FID) was performed at 280°C. Analysis was by using a fused silica HP Innowax polyethylenglycol capillary column (50 m x 0.20 mm i.d.; 0.20 μm film thickness).
Gas Chromatography -Mass Spectrometry: GC-MS analysis was performed on an Agilent 6850 Ser. II apparatus, fitted with a fused silica DB-5 capillary column (30 m x 0.25 mm i.d.; 0.33 μm film thickness), coupled to an Agilent Mass Selective Detector MSD 5973; ionization voltage 70 eV; electron multiplier energy 2000 V; scan range 40-550. Gas chromatographic conditions were as reported above; transfer line temperature, 295°C. Most constituents were identified by gas chromatography by comparison of their linear retention indices (R i ) with either those of the literature [23, 24] or with those of authentic compounds available in our laboratories. The linear retention indices were determined in relation to a homologous series of n-alkanes (C 8 -C 24 ) under the same operating conditions. Further identification was made by comparison of their mass spectra on both columns with either those stored in NIST 02 and Wiley 275 libraries or with mass spectra from the literature [23, 25] and a home made library. Component relative concentrations were calculated based on GC peak areas without using correction factors.
